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REMARKS 

The present response is intended to be fully responsive to all points of objection 
and/or rejection raised by the Examiner and is believed to place the application in condition 
for allowance. Favorable reconsideration and allowance of the application is respectfully 
requested. 

Applicants assert that the present invention is new, non-obvious and useful. Prompt 
consideration and allowance of the claims is respectfully requested. 

Status of Claims 

Claims 26-48 are pending in the application. 
Claims 26-45 have been rejected. 

Telephone Interview 

Applicants are grateful to Supervisor Shalwala and Examiner Chowdhury for granting 
the telephone interview of July 15, 2008 with Applicants' representative, the undersigned 
Guy Yonay (Reg. No. 52,388). 

During the interview, the rejections in the final Office action were discussed, and in 
particular, the disclosure of the Yuan reference vis-a-vis claim 26. At the conclusion of the 
interview, Supervisor Shalwala suggested that Applicants' submit the response in writing at 
which time the Examiner would review the issues and consider the rejection. 

Accordingly, it is respectfully submitted that the present written response is consistent 
with Applicants' comments during the interview. 



APPLICANT(S): BEN-SHALOM, Amir et al. 
SERIAL NO.: 10/529,377 
FILED: April 13, 2005 

Page 3 

CLAIM REJECTIONS 

35 U.S.C. § 112 Rejections 

In the Office Action, the Examiner rejected claims 46 and 48 under 35 U.S.C. § 112, 
first paragraph, as failing to comply with the written description requirement. The Examiner 
has specifically referred to the claim language "wherein said predetermined time period is 
sufficiently short such that an average reflectance of the color LCD apparatus over the 
predetermined time period is perceived without the appearance of visual flicker" as being 
unsupported in the specification. Applicants respectfully traverse the rejection for at least the 
reasons that follow. 

This element of claims 46 and 48 has sufficient support basis in the application as 
filed, at least at the following portions of the specification: 

[0009] For practical purposes, a synthetic perceivable gray level 
can be maintained by "managing" the location with a 
predetermined duration in the Homeotropic State (induced 
nematic), a predetermined duration in the planar state, and 
remaining fractional duration's in transition between planer and 
Homeotropic States or between Homeotropic and planar states. 
Simply stated, a 50% gray level would require about 50% of the 
time in Homeotropic State and about 50% of the time in planar 
state. Nevertheless, care is advised in selecting the frequency of the 
duration fragments in each state so that there is little or no 
appearance of visual flicker-gray level instability or fluctuation . 



[0018] ... For example, gray levels may be specified using fixed 
voltage pulses of predetermined duration and using variable 
frequency. This permits maintaining stable frequency signature 
reflectivity from the perspective of an observer who perceptually 
averages a plurality of millisecond time slots into a single gray 
level or color setting . It is especially facile for an apparatus, 
according to the present invention, to allow the observer to 
perceptually average transparent states with reflective states: 
thereby facilitating observation of time averaged intermediate 
states . Substantially, this technique facilitates video frame rates; 
with full freedom to simultaneously set and maintain a broad 
variety of gray levels. 
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[0050] To implement this regime the cell must have a sustaining 
voltage applied to the areas that need to be Homeotropic. Gray 
levels can be accomplished by for example dividing the time- 
period of a frame into several parts and addressing the pixel such 
that it is Homeotropic for a limited period only. The eye averages 
out this dithering such that it sees only a partial reflectance value 
rather than the full reflectance value: i.e. it sees a gray level . This 
can be done for each color. . . 



[0057] Furthermore, according to the preferred embodiment of the 
instant method, selecting a state is in accordance with the gray 
level and the selecting is a time domain dithered mixture of planar 
and Homeotropic States. In the present context, time domain 
dithering relates to selecting the frequency of the duration voltage 
driving fragments (components of AC. bDC tbMC, combinations, 
or the likes— as defined above) in each state so that there is little or 
no appearance of visual flicker-gray level instability or 
fluctuation . 

Accordingly, it should be clear that the inventors had possession of the invention of claims 46 
and 48, and that the claim element "wherein said predetermined time period is sufficiently 
short such that an average reflectance of the color LCD apparatus over the predetermined 
time period is perceived without the appearance of visual flicker" has sufficient support in 
the specification as filed. 



35 U.S.C. § 102 Rejections 

In the Office Action, the Examiner rejected claims 26-35, 37, 38, 40-45 and 47 under 
35 U.S.C. § 102(e), as being anticipated by Yuan et al. (US Patent 6,317,189) Applicants 
respectfully traverse this rejection in view of the remarks that follow. 

In this submission Applicants discuss three distinct methods of driving a cholesteric 
liquid crystal: (a) the conventional method of obtaining gray scale, (b) the Yuan method of 
driving liquid crystal to produce a color display, and (c) the method claimed in the pending 
claims, as disclosed in the specification of the present application. 
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Generally, as is known, and as is common to both the Yuan reference and to the 
conventional technique, the unstable homeotropic state is used solely as a means to produce 
stable planar and/or focal conic states by initially and briefly driving the liquid crystal into 
the homeotropic state by applying a high voltage pulse. 

The Conventional Scheme of Obtaining Gray Scale 

In order to achieve grey scale using a conventional scheme, the liquid crystal is driven 
into the homeotropic state for the shortest possible period, e.g., by a high voltage pulse 
usually lasting for 3-50 ms, and then the field is removed quickly to produce the planar 
texture (bright state). Then after this relaxation into the planar state has occurred (it typically 
takes approximately 50-100 ms for the planar state to fully form) a selection pulse having an 
intermediate voltage (i.e., less than the voltage necessary to produce the homeotropic state) 
pulse is applied that effectively jumbles up some of the liquid crystal that is in the planar 
texture into the focal conic texture, where the extent of this jumbling is defined by the 
magnitude or the pulse width of the selection pulse. It will be recognized that the selection 
pulse can be applied at any time after about 50ms, even days after the planar texture is 
formed. Thus, according to the conventional method, the level of the selection pulse controls 
the resultant stable state and its reflectivity. 

The below Figure 1 is a schematic diagram of the conventional drive scheme 
described above: 
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Figure 1 
Conventional drive scheme 
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It will be noted that in the conventional scheme, the homeotropic state is briefly 
formed, and then the voltage is quickly removed and the planar texture forms, after it has 
fully formed, a selection pulse is applied to the liquid crystal in its planar texture which 
converts it to at the extreme the focal conic state or at in between voltages to a mixed 
planar/focal conic state, wherein a grey level has a reflectance intermediate between the 
bright planar and non reflecting focal conic state. 

Thus, in the conventional scheme, the homeotropic state is used only as a means to 
obtain the planar state which then can give the mixed and focal conic states. The proportion 
between the amount of material in the focal conic state and the amount of material in the 
planar state determines the color. The display is used as a low power display using the two 
stable states planar and focal conic (or a mixture of the two). 

The Yuan Reference 

As discussed at the interview, and as described in detail below, the Yuan reference 
does not disclose producing a gray scale, certainly not as claimed in the pending claims. 
Yuan only discloses relaxing the material into the stable planar state, relaxing the material 
into the stable focal conic state or driving the material briefly into the unstable homeotropic 
state as a preliminary step before allowing it to relax into the planar or focal conic state. 
There is no disclosure of producing gray levels by driving the liquid crystal into a mixed state 
of intermediate reflectivity, as recited in the pending claims. 

Applicants note that it is not possible to provide a mixed state by the technique 
disclosed in the Yuan reference, i.e., by controlling the relaxation speed in which either the 
planar or focal conic state is produced. Indeed, the technique of the Yuan reference is rarely 
used in practice, as the focal conic state produced in such manner is often not very 
transparent so the contrast is not optimized. 

In the Yuan reference, after being driven briefly into the homeotropic state, the 
material is then allowed to relax into either of the stable states (in other prior art it would 
usually be the planar state). Yuan provides no mechanism to provide grey levels. The below 
schematic Figure 2 demonstrates the Yuan drive scheme: 
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Figure 2 

Drive scheme of Yuan 

Accordingy, in the Yuan scheme only planar or focal conic state are achieved (and not 
the mixed state) by relaxing the voltage applied to the liquid crystal either rapidly or slowly 
when it then relaxes into planar or focal conic. It will be noted that both of the planar and 
focal conic states are stable with time, therefore, the display requires no power to maintain. 
The homeotropic state merely acts as a means to access these states. 

Therefore, in the Yuan reference, when the planar state is selected, the material is first 
driven into the homeotropic state for a brief period t and then left in the planar state until it is 
desired to change the image. As the planar state is stable, the material may remain in this 
state indefinitely or until the user decides to change the image. Thus, it may be said that the 
material is in the planar state for a particular period of time T, but that time is not a 
"predetermined time period." 

Moreover, and in any event, the fraction of time that the liquid crystal is in the 
homeotropic state out of the total time is t/T regardless of the color displayed. Therefore, the 
Yuan reference does not disclose that the "fraction being selected in accordance with the grey 
level," as recited in claim 26. 

Therefore, for all of the above reasons, the Yuan reference does not disclose "an 
electrical pulse driving means . . . arranged to supply drive signals which provide a 
predetermined grey level by driving the cholesteric liquid crystal material, within a 
predetermined time period, into homeotropic state in a fraction of said predetermined time 
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period and into the planar state in the remainder of said predetermined time period, said 
fraction being selected in accordance with the grey level." 

It will further be noted that the fraction of time that the liquid crystal is driven in the 
homeotropic state t/T is designed to be negligible in the Yuan reference. It will be recalled 
that unlike the stable focal conic and planar states, driving the liquid crystal in the 
homeotropic state requires application of energy. However, the Yuan disclosure is designed 
to produce a gray level display with a very small application of energy: 

This bistable memory capability of the holographic polymer 
dispersed cholesteric liquid crystal display 40 can further reduce 
the power consumption by an order of magnitude in many 
applications, because the display consumes no power when viewed 
and only needs to be powered for short periods of time to change 
the displayed image , (col. 10 lines 18-23, emphasis added) 

As noted above, the period t of the drive pulse used to drive the material is typically of the 
order of 3-50 ms. The period T for which the material is in the planar (or focal conic) state is 
variable, because the material stays in this stable state until it is desired to change the image 
which might be minutes or hours depending on the wishes of the user. The fraction t/T is 
negligible and it certainly would not have been obvious in light of the Yuan reference to 
increase that fraction of time for any reason. 

Therefore, it would not have been obvious to modify Yuan to use the homeotropic 
state as a display state together with one of the stable states (e.g., the planar state) to produce 
a gray level. The Yuan reference in fact teaches away from using the unstable homeotropic 
state to achieve a grey level because this would eliminate the power-saving benefit touted by 
the Yuan reference. 

The Drive Scheme of Pending Claim 26 

In stark contrast to the disclosure of the Yuan, the pending claim 26 of the present 
application recites a color LCD apparatus including an electrical pulse driving means 
"arranged to supply drive signals which provide a predetermined grey level by driving the 
cholesteric liquid crystal material, within a predetermined time period, into homeotropic 
state in a fraction of said predetermined time period and into the planar state in the remainder 
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of said predetermined time period, said fraction being selected in accordance with the grey 
level." 

As stated in the specification of the present application: 

[0040] The present invention uses the clear Homeotropic State 
rather than the opaque focal conic state as a base state, and this 
choice that leads to a much better black state and thus better 
contrast ratio than known mono or multi-layer (stacked) LCDs 
provide, (emphasis added). 

Thus, in order to obtain a first gray level, for a predetermined time period T, which 
may be for example, 15 to 20ms, the liquid crystal may be driven into the homeotropic state 
for a fraction of time T (e.g., T/4), and in the remainder of the time (e.g., 3T/4), the liquid 
crystal would be in the planar state. In order to obtain a second different gray level, for a 
predetermined time period T, the liquid crystal would be driven into the homeotropic state for 
a different fraction of time T (e.g., T/8), and in the remainder of the time (e.g., 7T/8), the 
liquid crystal would be in the planar state. 

The below Figure 3 depicts a drive scheme according to the pending claim 26 of the 
present application: 
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Figure 3 

Applicants drive scheme 

As described in the specification, in the homeotropic state the material is practically 
transparent, but in the planar state the material is reflective. Therefore, the viewer perceives 
an average reflectance due to the persistence of vision. The greater the fraction, the longer the 
time in the homeotropic state as compared to the planar state, and accordingly, the lower the 
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average reflectance. Thus, the fraction of the time that the liquid crystal is driven in the 
homeotropic state determines the gray level of the display. 

This is fully described in the specification. For example, the disclosure of the present 
application states that: 

[0009] ... a synthetic perceivable gray level can be maintained by 
"managing" the location with a predetermined duration in the 
Homeotropic State (induced nematic), a predetermined duration in 
the planar state, and remaining fractional duration's in transition 
between planer and Homeotropic States or between Homeotropic 
and planar states. Simply stated, a 50% gray level would require 
about 50% of the time in Homeotropic State and about 50% of the 
time in planar state . (Application as published, emphasis added) 



[0057] Furthermore, according to the preferred embodiment of the 
instant method, selecting a state is in accordance with the gray 
level and the selecting is a time domain dithered mixture of planar 
and Homeotropic States. 



During the course of the interview, the Examiners raised two additional points, to 
which Applicants wish to respond herein. 

First, Applicants assert that a predetermined gray level is sufficiently definite, and 
need not be specified further in the claims. The predetermined gray level may be 50%, or it 
may be 20% or it may be 90%. Any of these are predetermined by the color data provided to 
the display, and they are effectuated by the display in accordance with the claim. 

Second, the predetermined time is sufficiently definite, insofar as the specific amount 
of time over which the state changes between homeotropic and planar is an arbitrary time 
determined by one implementing the system based on the processor, the display, the physical 
properties of the liquid crystal, the display data, and other parameters unrelated to the 
invention recited in claim 26. 
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Therefore, for at least the reasons stated above, claim 26, and claims 27-35, 37, 38, 
40-45, which depend therefrom, are allowable over the Yuan reference. Likewise, claims 47 
and 48 are allowable for similar reasons. 

35 U.S.C. § 103 Rejections 

In the Office Action, the Examiner rejected claims 46 and 48 under 35 U.S.C. 
§ 103(a), as being unpatentable over Yuan et al. (US Patent 6,317,189). Applicants traverse 
the rejection insofar as claims 46 and 48 depend directly or indirectly from allowable base 
claims 26 and 47, respectively, and therefore include all elements thereof. 

In the Office Action, the Examiner rejected claims 36 and 39 under 35 U.S.C. § 
103(a), as being unpatentable over Yuan et al. (US Patent 6,317,189) in view of Harada et al. 
(US Patent 6,618,102). Applicants traverse the rejection insofar as claims 36 and 39 depend 
directly or indirectly from allowable base claim 26, and therefore include all elements 
thereof. Harada does not remedy the deficiencies of the Yuan reference discussed above. 
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In view of the foregoing amendments and remarks, the pending claims are deemed to 
be allowable. Their favorable reconsideration and allowance is respectfully requested. 

Should the Examiner have any question or comment as to the form, content or entry 
of this Amendment, the Examiner is requested to contact the undersigned at the telephone 
number below. Similarly, if there are any further issues yet to be resolved to advance the 
prosecution of this application to issue, the Examiner is requested to telephone the 
undersigned counsel. 

Please charge any fees associated with this paper to deposit account No. 50-3355. 




Pearl Cohen Zedek Latzer, LLP 

1500 Broadway, 12th Floor 
New York, New York 10036 
Tel: (646) 878-0800 
Fax: (646) 878-0801 



